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ADVISORY ON TEE USE OF THIS DOCUMENT

The infozrmaticn contained in this document hae becn developed solely fer the

. purpoee of providing general guidance to employees of tha Goddard Space Flight
center (G6SFC)}. This document may be distributed outside GSFC only as &
courtesy to other government agencies and contractore. Any distributien of
this document, or application eor use of the information contained hereln, is
expreesly conditioned upen, and ix subject te, the following understandings
and limitaticne:

(&)

b}

{c)

(<)

(e}

The information was developed for general guidance cnly and is
suhject to change at any time;

The imfermation was developed under unigue GSFC laboratory conditions
which may differ substantially from cutside conditiens;

GSTC does not warrant the zccuracy of tha infozmation when applied or
used under other than unigue GSFC laboratory cenditions;

The info=matien should not be construed &5 a representation of
product perfocrmance by either G5FC or the mapufacturxer;

Neither the United Stetes government ner zny persen acting on behalf
of the United States government assumes any liability zesulting from
the application or use of the information.
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DATE: June 17, 1993 PPM-—93-0565
TO: B. Fafaul/311.0 P

FROM: K. Sahuf300.1

SUBJECT: Radiation Report on SMEX/FAST

Part No. HMAZB81ZBLP-10 (128Kx8 RAM)
Contral No. 8175
cet R. Kolecki/740.4

T. Micenlis/300.]
A. Sharma/311.0
Library/300.1
E. Bentley/740.4
EMEX, PPM File

A radiation evaluation was performcd on HMB628128LP-10 (128Kx8 CMOS RAM} to
determine tLhe total dose tolerance of these parts. A brief summary of the
test results is provided below. For detailed information, refer to Takles 1
through V1 and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray source.
During the radjation resting, two parts were irradiated under bias (see Figure
1 for bias configuraltion), &and two parts were used as control samples. The
total dose radiation levels were 5, 10, 15, 20, 50, 7% and 100 krads+*. &fller
50 krads, 75 krads and 100 krads, the parts were annealed an 25%C for 926, 926

and 192 hours, respectively. The duse rale was between 0.06 and 0.49
krads/hour, depending on the total dese level ({(scc Table II for radiaticn
schedule)., After each radiation exposure and annealing treatment, parts were

electrically tesred acecording to the test ceonditions and the specificaticn
limits*¥* listed in Table III, Electrical testa included twe funectional tests
at Voo = 5.00 YDC, one at 1 MHz and one at 10 MHz. The functlonal tests were
performed using an Algorithm Pattern Generator (APG) and consict of boch
simple and complex functional tesis. Details of the functional tests are
provided in Tahle [V.

The simple funetional tests (Read/Write ones, Zeroves and Checvkerboard) detect
individual cell failures, while the complex functional tests (March, Row and
Column Addrezs, $liding Diageonal, Ping-Pong, Surround and Row and Column
Galloping) detect pattern sensitive failures.

There were no Read/Write Ones and Zeroes failures during the entire radiation
evaluation up to 100 krads exposure. There were intermittent failures in
complex functional tests (Checkerbeard and Ping«Pong) after the 50 and 75 hrad
irradiations. The resuylts of the functiomal testing are shown in detall in
Table V. When the parts were annealed al 25°C for 96 hours after the 75 krad
exposure, hoth parts ahowed recovery in functional tests. No functiovnal
failures were cbserved after the 100 krad exposure. Aafter the final 19Z-hour
anneal, there were twn additional functicnal faillures (Checkerboard and Ping-
Pongy. The intermittent [unctional failures sesen at these steps could be due

#The Lerm rads, as used in this document, means rads{silican). A1l rvadiation
levels cited arc cumulative. '
*%These are manufacturers’ non-irvradiated data specification limits. No post-
irradiation limits were provided by the manufacturer at the time thess testa
ware performed.
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to an increase in ‘ambient temperature of the ATE Lab beyond the operating
specifications of the equipment for a short intecval of time.

Takle VI provides mean and standard deviation values for each parameter after
different irradiation exposures and annealing steps. Both parts stayed within
the specification limits for all parameters except IIL. Both parts exceeded
the specification limit of -5.0 pA after 50 krads exposure, with readings
ranging from -5.1 wA ta -11.2 uA. Both parts recovered Gto within
specification limits after appealing for 96 hours, but aftgr 78 krads, both
partes again exceeded Lne apecification limit for IID anAd ~antipued to fail IIL
throughaut all sithsequent irradiation and annealing steps, with readinge
ranging from =5.3 p& Lo -14.7 uk.

Any further details about this evalualtion can be obtained upon request. It
you have any questlone, please call me at (301) 731-8954.

ADVTRORY OW THE USE QF THIS DOCUMENT

The {nformation contained fn this document has been developsd solely for the purpose of providing generat
guidance to employecs of the Loddard Space Flight Center (GSTC). This document may be distributed putsice
GEFC only as a courtcsy To other government agencies and contractars.  Any distribution of this document, or
application or uae of the infortetison containmed herein, is expressly conditional upon, and is subject tg,
the fallowing underatandings. and Limitations:

(a) The infarmation was developed for general guidance only and 7s subject to change at any time;

* {b} The information was developed under unique GSFC laboratory cconditions whick may differ substantially

from ocutside conditians;

e}  GSFC does nat warrant the accuracy of the information when applied or uced under other than unigue GSFE

Labaratary conditions;

{d) The information should not be vonstrued as a representation of product performance by either GSFC or
the manufacturer;

(@) MWeither the United States government nor any person acting on behalf ot the United States government
assunes any liability resulting from the application ar use of the information.



Generic Part Number:

Part Humber:

SMEX /FAST
Control Number:

Charge Number:
Manufacturer:
Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
Part Technolugy:
Package Style:
Test Equipment:

Test Engincer:

* No radiation telerance/hardness was guaranteed by the manufacturer for thisa

part.

TABLE I. Part Information

628128

Rty

HHMB2BlZBLP-10n

817s
C323581
Harris=

8928

&0, 51

%1, 3as52

128K X 8 CHMOS RAM
{IMO5

i2-pin Plastic DIP
Sehlumberger 5-50

A. Karygiannies
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TABLE II. Radiation Schedule for HMG2A812H8LP-10

EVENTS
1) INITIAL ELECTRICAL MEASUREMENTS

4) 5 KRAD IRRRDIATION (0.07 KRADS/HOUR) a
POST-5 KRAD ELECTRICAL MeEmSUAERENT

3} 10 KRAD IRRADIATION (0.13 KRADS/HOUR)
POST~10 KRAD ELECTRICAL MEASUREMENT

4) 15 KRAD TRRADIATION (0.06 KRADS/HOUR)
POST-15 KRAD ELECTRICAL MEARSUREMENT

5) 20 KRAD IRRADIATICN (0.12 KRADS/HOUR}
POST-20 KRAD ELECTRICAL MEASUREMENT

6) 50 KRAD IRRADIATION (0.69 KRADS/HOUR)
PQ3T-50 KRAD ELECTRICAL MEASUREMENT

7} P& HOUR ANNEARLING #25°C
FO5T-96 HOQUR ANNEAL ELECTRICAL MEASUREMENT

) 75 KRAD IRRADIATION {0.61 KRADS/HOUR}
POST-75 KRAD ELECTRICAL MEASUREMENT

¥) 96 HOUR ANNEALING @25°C
FOST-96 HOUR ANNEAL ELECTRICAL MEASUREMENT

10) 100 KRAD IRRADIATION ({0.57 KRADS /HCUR)

PO3T=-100 KRAD ELECTRICAL MEASUREMENT

11) 192 HGUR ANNEALING R2%°( .
POST=-182 HOUR ANNEAL.ELECTRICAL MEASUREMENT -

ALL ELECTRICAL MEARSUREMENTS WERE PERFORMED AT ZhuC.

PARTS WERE IRRADIATED AND ANNEALED UN[DKR BIAS; SEE FIGURE 1,

DATE
05412793

05/14/93
05/17/93

05/18/93
05/20/93

05/20/53
05/24/93

05/24/93
05/26/93

05/26/93
0% /28/93

0L /28793
O /01793

06/01/93
06/03/93

06/03/93
06/07/93

06/07/93
0670993

06/09/93
06/17/93



Table III. Electrical Characteristics of HM628128LP~-10
Parameter|Units|Spec. Limits| Test Conditions
Min, Max.
FUNC1/1 Vil = 0, vih = 5.0V, FREQ = 1 MH=z
FUNC2/1 Vil + 0o, vih = 5.0V, FREQ =10 MH=
VOH v 2.40 5.50 |Vil = 0, Vih = 4.5V, Lead = -1 mA
VOL my 0 400 Vil = 0, Vih = 4.5V, Load =2.1 mA
IIH 8% o .00 |Vil = 0, Vih = 5.5V, VISl = 5.5V
ITL LA =5.00 0 Vil = ¢, vih = 5.5V, VIS8T = OV
TICH LA -5.00 5,00 |Vil = 0, vih = 5.5V, VOUT = 5.8V
I0L LA -5.00 .00 |vil = 0, Vih = 5.5V, VvOUT = 0.5V
- ISBH mA o 20.0 |Vil = 0, vih = 5.5V, VIN = GND
ISEL ma 0 20.0 |vil = 0, Vih = 5.5V, VIN = vco
ISE1B mAa | 5.00 Vil = 0.2, Vih = 5.3V, VIN = GKND
ISB1L ma 0 5.00 |[Vil = 0.2, vih = 5,3V, VIN = voo
1CCch ma 0 95.0 Vil = ¢, Vih = %.5V
1/ Functional testing consists of the following:
3 = CHECKERBOARD 4 = INVERSE CHECKERBOARD
5 - "10NY MARCI 5 - RDW_ADDRESS
7 - COL_ADDRESS g - SLIDING_DIAGONALLY
9 - PING_PONG 10 ~ SURROUND
11 - ROW_GALPAT 12 -~ COL GALFAY

2/ VIL and VIH

are tested GO/NOGO in the VOl and VOL tests.
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Table IV, AUTOMATIC PATTERN GENERATOR (APG)
TEST PATTERNS AND FAILURE CESCRIFTION

FATTERN NAME

TYPE OF FAILURES DETECTED BY PATTERN

ALL ZEROES
& - Opposite Logic State, Minimal Functlonal testing, Minimal check on Cell
ALL ONES Interactions,

+CHECKERBOARD
& - Fauity operation of device address decoders, Minimal Functional tasting.

-CHECKERBOARD

MARCH — Tests whether gach CUT cell {bit) can be accessed and written into with a Zero
and Cne, :
ROW ADDRESS - Faulty Access or Write into a cell,

& - Faulty Noise Coupling within a CGolumn.

COLUMN ADDRESS

~ Faulty Noise Coupling within a Row.

- Slow Sense-Amplifier Recovery.

- Faufty Address Transitions between each Cell and Cells row.

- Fauity Address Transitions between each Cell and Cells Column.
- Faulty Refresh Sensitivity in Dynamic RAMS.

SLIDE
DIAGONAL

- Faulty Internal multiple-address selection.

- Destruction of stored data due to noise coupling.
- Faully Sense Amplifiers.

- Slow Sense-Amplifier Recovery.

PING PONG

- Unsatisfactory address transitions between cach Gell and every other Call,

- Slow Sense-Amplifier Recovery.

- Destruction of stored dala due to noise coupling between cails within.a column.
- Destruction of stored data due to noise coupling between cells within a row.

— Faulty Refresh Sensitivity in Dynamic RAMS.

SURROUND

- Destruction of stored data within a celi due to opposite state writes to
surrounding cells. .

- Faully Access or Write inte a call.

- Slow Sense-Amplificr Recovery.

ROW GALPAT
[
COLUMMN GALPAT

~ Uncovers internal multiple-address seiection.
- Slow Sense-Amplifier Resavery.
- Bestruction of stored data due to noise coupling between column andfor rows.

JAL 1493




Table V. Functional Test Results for HMG28128LF after Total Dose Irradiations and Annealings @ +25°C/1

NOTES:

1 MHz op op 2p 2P 2P
All Ones 10 MHz 2P 2P 2p 2P 2P
All Zeroes 1 MHz 2P 2p 2p 2P 2p
All Zeroes 10 MHz 2p op ap 2P 2P
Checkerboard 1 MHz 2R 2P 2P 2P 2P
Checkerboard | 10 MHz op op op op 2P
Inv Checkerboard| 1 MHz op - 2p 2p 2P 2p
Inv Checkerboard| 10 MHz 2P 2P 2p 2p 2P
March 1 MHz 2P 2P 2P 2P 2p
March 10 MHz op 2P 2P 2P 2p
Row Address 1 MHz 2P 2P 2p op 2p
Row Address | 1DMHz . 2P 2P 2P 2P 2P
Column Address 1 MHz 2P 2P 2P °P 2P
Column Address | 10 MHz 2F 2P 2F 2p 2p
Sliding Diagona) 1 MHz 2P 2P 2P 2P 2P
|_Sliding Ciagonal | 10 MHz 2P 2p 2p P P
Ping Pong 1 MHz 2P 2p 2P 2p oP
Ping Pong 10 MHz 2P 2P 2p 2P 2P
Surround 1 MHz 2P 2P 2P 2P 2P 2P
| Surround " 10 MHz 2P | 2P 2P 2P 2P 2P op
Row Galpat 1 MHz 2P 2p ap 2P 2p P 2P
Row Galpat 10 MHz op 2P op 2P 2P 2P 2P
| Column Galpat 1 MHz 2P 2P 2p 2P 2p 2p op
Column Galpal | 10MHz | 2P op 2P 2P 2p 2P 2P

. ;.g.‘\-

1/ "P" means that all parts passed this functional tast at this irradiation or anngaling level. “F* means that all parts failed this functional test
at this irradiation or annealing level. "nP/mF" means that n parts passed and m parts failed this functional test at this irradiation or
annealing level.

2! The intermittent functional failures at these steps could be due to an increase in ambient termperature of the ATE Lab beyond the ¢perating
Specifications of the equipmenit for a short interval of time.



TABLE VI: Summary of Electrical Measurements After Selected
Total Dose Exposures and Annealing for HM628128LP-10/1

Tcotzl Dese Ixpasure (TDE) aAnneal TDE Anneal

Spac. Ini=ial z0 cqQ T Nrs 75 26 hrs,
Lim./2 C krads trads krads

Parameters min max Jmean &4 ea 24 |mean sd 3d |mean ad

[VOH Vo, 2.40{5.51 F Ho.02 gy 01 L0l .01 :

VOL mv 0 4710 24 2.3 2.4 .4

TIH pua | o 5. 00 ol L6 .C4 E

1IL pa |-5.00f @ i .53 5.0 10

HE | P& [(-5.00|5.00G [N ) a 0

I0L gh |~E.00[ 5. 240 ¥ .01 L0 I

IZSBH ma Q 20.0 0 0 o i)

ISEL 1A " 20.0 0 0 02 J

ISB1H A 0 Lo 0 0 o i

[ISE_L md | 0 T5.Co o iy 0 ]

ICCh ma 0 85.0 .48 16 .1E .18

L/ The mean and standaré deviatica velues were calculated cver the two
The cantrol sarples remained ccnstant trhroughcu-

In this testing.
ot included in this tzkle.
2/ Trese are maznufacturers’
irraciztion limite were provided by the manufacturer at the time the tes:ts
wers perfcrmed.

rcn-irradizted data shee: specification limits.

parts irradiated
the testing ard are

Na post-
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Figure 1. Radiation Bias Circuit for HM62812Z8LP-10
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Voo +5.0 VDC % 10%
Voaf2 = +2.5 VOD + 10%

A1l resistor values are 2K Ohms + 10%, 1/4 W minimum.
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